Abstract Background: Arthritis remains an important public health problem. Questions/Purposes: This study aims to determine the effects of an adapted (vs. the original) Arthritis Self-Help Program (ASHP) among older adults. Specifically, this study sought to determine (1) whether the adapted ASHP improved attendance, retention, and adherence with the use of self-management exercises, and (2) if the original ASHP's beneficial outcomes were maintained following program adaptation. Patient and Methods: Individuals age ≥60 with self-reported arthritis were recruited from eight New York City senior centers. Participants were assessed at baseline to assess their demographic and clinical status and at 6 and 24 weeks to ascertain study outcomes using validated measures. Results: Two-hundred-one participants (64 non-Hispanic African Americans, 86 Hispanics, and 51 non-Hispanic Whites) enrolled. Participants in the adapted (vs. original) ASHP had better average attendance in the six session program (4.7 vs. 3.2 classes attended, p<0.01) and program retention (93% vs. 74%, p<0.01). Adherence with use of the selfmanagement exercises (number of days using endurance, stretching, and relaxation exercises) was similar in both groups. Significant positive physical/psychosocial outcomes were documented in both the adapted and original program. Conclusion: The adapted ASHP improved program attendance and retention while maintaining improvements in physical and psychosocial functions. These results support future efforts to employ controlled designs to quantify the benefits of adapted evidence-based programs to ensure that adaptation maintains program effectiveness.
Introduction
Evidence-based interventions (EBI) represent a valuable tool for health promotion programming. When implemented with fidelity, EBIs have a demonstrated record of producing beneficial outcomes in the target population. However, differences in the culture, language, age, and socioeconomic status among population subgroups can operate as barriers to successful program implementation [21, 38] . Adaptation of EBIs to meet the needs of new target populations has been proposed as a solution to this problem. In diverse populations, adaptation may produce more effective programs than the original EBIs while also encouraging a sense of local ownership because the program is culturally tailored [10, 18] . For these reasons, adaptation of EBIs is common and guidelines have been developed to facilitate the adaptation process [9, 11, 20] .
Despite the arguments in favor of adaptation of EBIs for health promotion and claims that adapted programs can increase adherence and uptake by new target populations [10, 18] , there is a surprising lack of studies that actually compare an adapted program to the original program. As program adaptation can be both time and labor intensive [20] , understanding the value of adapting EBIs for use in new target populations is critically important. In a recent systematic review of 37 studies that undertook adaptations of evidence-based health promotion programs [20] , 73% of the studies conducted uncontrolled pilot evaluations of the newly adapted program, but none examined the effectiveness of the adapted versus original program in the target population.
The absence of controlled studies evaluating adapted versus unadapted programs has two implications. First, the benefits of program adaptation remain inadequately defined, despite claims that adapted programs are better received by participants. Second, although it is often assumed that program adaptation increases both the reach and utility of EBIs while maintaining their effectiveness, some advocates of program fidelity argue that program adaptation can threaten an EBI's effectiveness [8, 12] . Therefore, it is of critical importance to evaluate the effectiveness of adapted programs using controlled research designs to ascertain whether there is maintenance of (or possibly loss in) a program's effectiveness. The current study is one of the first to compare an adapted (vs. original) program, using a well-established chronic disease self-management program as a test model.
We employed a community-based participatory research (CBPR) approach to adapt the Arthritis Self-Help Program (ASHP) for use by community-dwelling older adults with diverse arthritis-related disorders [34] . The ASHP has been studied extensively and found to improve participants' ability to self-manage pain and other arthritis-related symptoms [17, 29] . Despite this evidence base, it is estimated that Arthritis Foundation-sponsored programs have reached few US adults with arthritis, particularly minority individuals [6, 37] . Moreover, studies have demonstrated significant problems with program retention [19, 32, 45] . We modified the ASHP for optimal use by two minority groups (older non-Hispanic African Americans and older Hispanics) because of established disparities in the management of pain as a function of race/ethnicity [15, 46] and recognized cultural differences in pain management preferences [1, 3, 5, 41, 44, 47] .
The goal of the current study was to test the hypotheses that adapting the ASHP through active collaboration with key stakeholders would improve program attendance, retention, and adherence to self-management exercises while maintaining the program's beneficial effects [6, 17, 26, 29, 30, 37, 40] . To the best of our knowledge, this is the first controlled study to examine the effects of an adapted chronic disease self-management program in direct comparison to the original program.
Materials and Methods
Community partners involved in this study included the New York City (NYC) chapter of the Arthritis Foundation, a NYC-based elder service agency advocacy organization, and eight multi-service senior centers in NYC, each predominantly serving one race/ethnicity group (nonHispanic African American, Hispanic, or non-Hispanic White). Collectively the eight centers have an average weekly attendance of 900 older persons. Participant recruitment was conducted by both center and research staff and varied by site but included on-site question and answer sessions with research personnel, flyer postings, and individual counseling with center staff. To enroll, participants had to be 60 years of age or older, have a selfidentified arthritis or arthritis-related disorder (e.g., osteoarthritis and back pain), and be fluent in Spanish or English.
The original ASHP consists of 6 weekly classes (lasting two hours each) and accommodates up to 15 participants per class [24, 39] . Information about core program elements has been previously published [28] . English-and Spanishlanguage versions exist. The standard Spanish-language version, implemented at the sites serving Hispanic participants, was previously adapted for use by non-elderly, Spanish-speaking individuals [26, 39] . The Spanish program differs from the English program in two ways: (1) each class devotes roughly 15 to 20 min of time to exercise practice and (2) participants are given two instructional compact discs (CDs), one providing instruction on exercises and the other on relaxation techniques.
For program adaptation, we employed the Model for Program Adaptation through Community Engagement (MPACE) [11] . MPACE uses concepts drawn from CBPR to guide program adaptation. Specifically, MPACE generates and synthesizes reactions and suggestions for change from actual program participants drawn from the population for which the program is intended. Program adaptation is based on: (1) exposing participants to the complete original EBI, (2) collecting participant and instructor feedback after each session through individual interviews, and (3) conducting focus groups with participants and instructors at the end of the program. Systematic and comprehensive data collection from program participants and instructors, as well as senior center directors generated a pool of recommendations on which program changes were based.
A full description of the adaptation process and specific program adaptations has been reported elsewhere [34] . In brief, the adapted versions of the ASHP include the same method of delivery, session structure, and core modules as the standard programs, but a number of adaptations were made [34] . Both the English and Spanish versions were adapted by augmenting existing materials about diet and nutrition, medication usage, meditation, and sustainability of individual program gains. Additional adaptations to the Spanish-language program included adding a low-literacy guide to the course, whereas changes to the Englishlanguage program included adding exercise practice during class and providing participants with exercise and relaxation practice CDs. While the adaptations led to the programs being similar, more time was devoted to in class exercise practice in the Spanish-language (vs. English-language)
program. In addition, the Spanish version educated participants about how health care is delivered in the USA and by whom, and they received information about how to access medical care.
Attendance and adherence outcomes measures included the number of sessions attended by each participant. Dropout rates, defined as attending two or fewer sessions and failing to complete a follow-up questionnaire, were also determined. Research assistants contacted individuals by telephone who missed more than one consecutive class to inquire about whether they planned to continue with the program and, if not, to learn about their reason(s) for dropping out.
Adherence with ongoing use of self-management strategies taught in the classes constituted another primary outcome. The classes provide instruction in and reinforce continued use of self-management strategies for pain reduction, including stretching, endurance, and relaxation exercises. Adherence was measured by asking participants to estimate the number of days per week they employed the exercises (0-7 days for each type) as a means of managing their pain. Use of the strategies was measured at baseline and 6 weeks via in-person interviews. As continued use of the strategies can decline over time [2, 13, 19, 23, 42, 43] , research staff telephoned participants 24 weeks after enrollment to determine how many days in the last week they practiced the exercises.
To assess physical and psychosocial outcomes participants completed a self-administered, 37-item assessment tool (at baseline and 6-week follow-up) developed by the Arthritis Foundation [14, 27] . Demographic measures include age, gender, race/ethnicity, educational level, and living situation. The instrument includes questions regarding participants' pain etiologies (osteoarthritis, rheumatoid arthritis, other), pain duration (less than 5 years, 5-9 years, or 10 or more years), perceived health status (very good, good, fair, or poor) [27] , medical comorbidities (e.g., asthma, diabetes mellitus, and hypertension), and level of activity limitation using the tenitem SF-36 physical function scale [7] . In the current study, only eight of the ten SF-36 items were retained for analysis because two items (participating in strenuous activities like running or in moderate physical activities like bowling) were found to confuse participants in pre-implementation testing and judged by the project's Steering Committee (which oversaw all aspects of the adaption process) to be outside the scope of normal activities for most urban dwelling, older adults.
Outcomes in the Arthritis Foundation instrument include number of days (range=0-14) of pain experienced, average pain intensity (0-10) [36] , and mood change (1) (2) (3) (4) (5) in the past two weeks, as well as level of tension during the past 30 days (0-20) [31] . The instrument contains a five-item set of questions that inquire about participants' reasons for not exercising (e.g., exercise is not fun); affirmative responses were summed to create a summary score (0-5). Four questions about confidence self-managing pain and arthritis symptoms are asked, each using a 10-point response scale (0=not at all confident to 10=extremely confident) [25] .
These four items were summed to provide an overall estimate (0-40) of a participant's perceived confidence to self-manage pain and other arthritis-related symptoms successfully. Other questions include change (over the past 2 weeks) in arthritis symptoms (1) (2) (3) (4) (5) , health limitations (0-16), which captures the extent to which a person's health limits their ability to do certain activities of daily living, fatigue (0-10), and stiffness (0-10) [33] . The physical and psychosocial outcomes were assessed at 6 weeks only.
The Arthritis Foundation used in this study asked participants: "Which one or more of the following would you say is your race or ethnicity?" where options included: American Indian or Alaskan Native; Asian, Hawaiian, or other Pacific Islander; Black or African American; Hispanic or Latino/Latina; White; and Others. Thus, data were not collected on participants' race and ethnicity status. The above categories were not seen as problematic by the community steering committee, which included senior center directors, activity coordinators, and ASHP instructors. The three targeted racial and ethnic categories are referred to in this article as: (1) non-Hispanic White, (2) non-Hispanic African American, and (3) Hispanic. Consultation with steering committee members confirmed that this was the correct mapping for the vast majority of the study population.
Three senior centers served as primary community partners throughout the project; each provides services to one of the three target race/ethnicity groups. These three centers implemented the adapted ASHP. A comparison senior center in each of the partner centers' respective neighborhoods was selected for implementation of the standard ASHP course. In addition to similar neighborhood location, control sites were also matched on race/ethnicity of clients served. After offering the original ASHP one time at two of the control centers (one serving Hispanic and the other serving non-Hispanic White clients), the two centers felt they would not be able to recruit additional individuals with arthritis. Two additional control centers (also matched on neighborhood and client race/ethnicity) were identified and agreed to host the standard ASHP course.
Each course (adapted and standard) was implemented nine times (18 courses total; three times consecutively with different groups of participants within each race/ethnicity group) between September 2009 and December 2010. A target sample size of 200 (100 in each arm) was selected for practical purposes based on the resources available for program implementation, data collection, and data analysis. All classes offered as part of either the adapted or standard program were taught by Arthritis Foundation certified instructors. The instructors implementing the adapted ASHP took part in the adaptation process and were very knowledgeable about the tailored elements of the program [35] . The study was approved by the local institutional review board.
Descriptive statistics were calculated for all independent and dependent variables. The equivalence of sociodemographic and health background variables was examined by regarding these variables, for this purpose only, as dependent variables in a model with treatment (standard versus adapted), participant race/ethnicity (non-Hispanic African American, Hispanic, and non-Hispanic White), and their interaction as the independent variables. We gave this focus to race/ethnicity because of its importance in our earlier work [4, 35] and because each of the participating centers provided services to a mostly homogenous population of older persons from one of the three target race/ethnicity groups (non-Hispanic African American, Hispanic, or non-Hispanic White).
We also assessed for possible differences in individuals depending on whether they completed or dropped out of the program. Dropout status was defined as participating in two or fewer sessions and not completing the follow-up assessment. The sociodemographic and health variables were further examined as dependent variables in a model that included treatment, dropout status, and the interaction of these two variables.
In the main analyses, all outcome variables were analyzed in a general linear mixed model that included fixed classification factors for race/ethnicity (non-Hispanic African American, Hispanic, non-Hispanic White), treatment (standard versus adapted), time (baseline versus follow-up), and the interactions of these three factors, and courses (i.e., 18 courses that were administered) and individuals as levels of a random classification factor. The error structure was compound symmetry, after examination of alternative structures. The model also included seven additional variables specified a priori: participants' age, sex, education, pain type (osteoarthritis versus other causes of pain), duration of pain, health limitations, and number of comorbidities. For the exercise practice outcomes (i.e., stretching, endurance, and relaxation), there are measurements at three time points (baseline, follow-up at 6 weeks, and follow-up at 24 weeks). For these outcomes, the classification factor for time had three levels. The test of treatment effects is from the test of the treatment-by-time interaction; and for specific race/ethnic groups a contrast for treatment-by-time partitioned from the ethnicity-treatmenttime interaction.
There are virtually no missing data on independent variables in the model. Missing data on outcomes occur primarily at time 3 (24 weeks). All observations on dependent variables (all cases with any data) are used in the analysis through the maximum likelihood estimation in the mixed model.
In separate models we examined participants' sex, age, education, pain type, pain duration, health limitations, and comorbidities as dependent variables as a function of treatment and dropout status (defined as 1-3 sessions attended and no follow-up data). There were no significant treatment-by-dropout status interactions, and we concluded that attrition posed no issues in the main analyses.
Results
A total of 284 individuals (out of 900 older adults regularly attending the eight centers) expressed interest in the programs; all 284 were screened and found eligible to participate (see Fig. 1 ). Eighty-three individuals (29% of eligible individuals) declined participation for various reasons, including scheduling conflicts, illness, and caregiver commitments. Two-hundred-one individuals enrolled; 105 took part in the adapted ASHP while 96 participated in the standard ASHP. All 201 participants completed a pre-course assessment instrument; however, 25 did not attend any classes. Table 1 describes the participants who enrolled in the adapted and original ASHP. The groups were largely equivalent, with the exception that participants in the adapted ASHP group had more years of education (13.5 vs. 11.8; p<0.01) and slightly better perceived health status (2.5 vs. 2.8; p<0.05).
Attendance and retention were significantly better among individuals who participated in the adapted (vs. original) ASHP. The average number of sessions attended was higher (4.7 vs. 3.2; p<0.01), and the percentage of dropouts was lower (7% vs. 26%; p<0.01) in the group enrolled in the adapted (vs. original) program. There were no significant between group differences in these outcomes with respect to race/ethnicity group. Exit interviews found that reasons for dropping out varied but included lack of interest in the program after attending several sessions, time constraints, and illness. There were no significant differences between dropouts and completers on sociodemographic and health variables at baseline.
Of the 148 participants assessed at week 6, 116 (78%) were re-interviewed by phone or in person 18 weeks later and asked about their adherence to ongoing use of the stretching, endurance, and relaxation exercises. Table 2 shows the original ASHP outcomes presented as adjusted changes scores (that is, differences of least squares means, which are adjusted for all other variables in the model) stratified by treatment (original vs. adapted) status. Change scores shown in the rightmost column indicate that both the original and adapted programs produced significant results (in the expected directions) on all outcome measures. Participants reported significant increases in their weekly use of the stretching, endurance, and relaxation exercises. These increases were noted for both treatment groups. Comparisons of the original versus adapted program within race/ethnicity groups revealed no significant differences. Two non-significant trends were noted, however, in days practicing endurance exercises in non-Hispanic Whites (increase of 0.07 days in the original vs. 2.08 days in the adapted program; p=.08) and days practicing relaxation techniques in non-Hispanic African Americans (increase of 1.57 in the original vs. 3.21 in the adapted program; p=.09).
The adapted program appeared to have produced improved physical and psychosocial outcomes. Table 3 shows other outcomes presented as adjusted change scores (differences of least squares means) stratified by treatment status. Change in scores shown in the rightmost column indicates that both the original and adapted programs produced significant results (in the expected directions) on almost all outcome measures. Significant reductions in pain intensity occurred in both the original and adapted groups (change score=−1.41 and −1.31; both p values of <0.01).
Between-group comparisons revealed a significant effect on psychological well-being; participants in the adapted (vs. original) program reported greater reductions in depressed mood (−0.89 vs. −0.41; p<0.05). Assessing for differences in program effect (original vs. adapted) within each race/ ethnicity group revealed few significant differences (data not shown). In most cases, the largest change scores occurred in the Hispanic group. However, comparisons by race/ethnicity (Hispanic vs. non-Hispanic African American and Hispanic vs. non-Hispanic White) revealed no significant differences with respect to treatment effect.
Discussion
In prior work [34] , we adapted the original ASHP in an effort to optimize its utility and potential reach and impact. The current study was undertaken to ascertain whether the adapted program would improve retention and adherence while yielding equivalent outcomes relative to the original ASHP in the three target populations.
Two key limitations in the research design should be noted. First, senior centers were not randomly assigned to treatment conditions. In future research, randomized controlled designs should be employed. Second, because the centers and the instructors were not blind to the treatment (i.e., the adapted program), we cannot be certain that modifications to the ASHP alone were responsible for the improved attendance and retention outcomes. Furthermore, two aspects of the research topic and setting should be kept in mind when attempting to generalize these findings. First, outcomes for participants who received the adapted ASHP are presented as one group, when in reality there were two adapted programs, the English-and Spanish-language versions. Changes made to the original English-and Spanish-language programs resulted in adapted programs that are more similar than the programs were in their original form, as much of the adaptation recommendations were applied to both curricula and an exercise component was added to the English-language program. Comparisons of outcomes for Hispanic, non-Hispanic White, and nonHispanic African American participants yielded few significant differences and no general trends (results not shown), suggesting that the original and adapted versions of the English-and Spanish-language programs were similarly effective in the populations in which they were delivered. Second, several characteristics of the sample may have increased the likelihood of the program's success. Participants' education levels were relatively high. Participants also had high baseline rates of stretching, The results are least squares means (first three columns) and differences of least square means (last column) estimated in a general linear mixed model that includes fixed classification factors for race/ethnicity (nonHispanic African American, Hispanic, non-Hispanic White), treatment (standard versus adapted), time (baseline, 6 weeks, and 24 weeks), and the interactions of these three factors; covariates included participants' age, sex, education, pain type (osteoarthritis versus other causes of pain), duration of pain, health limitations, and number of comorbidities; and individuals as levels of a random classification factor. Least square means are adjusted for all variables in the model. Our results further suggest that the adapted program proved superior with regard to program attendance and retention. Participants in the adapted program attended an average of 1.5 more classes and were nearly four times less likely to dropout when compared with participants enrolled in the original ASHP. This finding suggests that the adapted program could measurably increase the reach of the program when implemented in centers serving older adults who reside in urban areas.
We further hypothesized that participants in the adapted program would also demonstrate improved adherence to ongoing use of the self-management activities (endurance, stretching, and relaxation exercises) taught in the classes. The adapted program appeared, however, to be no better than the original program in producing longer-term adherence (although trends that approached significance were encouraging and should be explored in future research). Furthermore, equivalent outcomes were found across a broad range of salient physical and psychosocial outcomes, including reduced levels of pain, stiffness, and perceived disability due to pain. If few significant differences were seen in the physical, psychosocial, and adherence outcomes, it is debatable whether or not improved class attendance confers any benefit to program participants. In a post hoc exploratory analysis we found some program effects to be associated with number of sessions attended, but no consistent pattern emerged (results not shown). However, improved attendance is certainly not harmful to participants and may provide benefits, such as additional exposure to program staff or peers who may provide support or connect participants to community resources that were not measured in the current study. Taken together, these results indicate that the modifications made to the original ASHP led to significantly improved attendance and program retention without compromising other important treatment outcomes.
The findings regarding modest improvement in participants' level of self-efficacy (with relative increases that spanned from 5% to 14%) warrant discussion. Given that the program's benefit is thought to be mediated through selfefficacy enhancement, this finding may be related to random error. Alternatively, older individuals with pain may struggle with ADLs for other reasons besides arthritis that minimize the opportunity for treatment gains in this domain.
To date, few studies have compared adapted vs. original EBIs. One randomized controlled pilot study examined the impact of a culturally adapted (vs. traditional) asthma management program in Hispanic and non-Hispanic African American families and found that the adapted program was more effective at reducing emergency department visits [22] . In addition, a meta-analysis of studies examining the effects of culturally adapted mental health programs [16] found that adapted programs had medium-to-large treatment effects compared with traditional therapy programs, where outcomes ranged from attendance/attrition rates to symptom reduction. By contrast, one study [21] reported that five culturally adapted versions of the Strengthening Families Program, an evidence-based substance abuse prevention program, had worse outcomes (e.g., social competencies and family risk factors) relative to the original program, although program retention rates were greater for groups that received the adapted programs. Although increasing attention has focused on adapting evidence-based programs for use with specific populations as a means of improving program effectiveness and reach [10, 21] , our findings along with those of related studies described above, indicate that the effect of program adaptation on outcome-both physical and psychosocial outcomes as well as attendance and adherence outcomes-is difficult to predict and can vary widely.
The findings of the present study underscore the need for research comparing adapted EBIs to their unadapted counterparts. Given that program adaptation is both time and labor intensive, organizations and practitioners should have realistic expectations about what the adaptation is capable of achieving. In the case of the adapted ASHP, physical, psychosocial, and adherence outcomes were comparable to the original program; the realized benefits of the adapted program were improved program attendance and retention, which could plausibly be attributed to the adapted program being more enjoyable to attend. A major issue in chronic disease self-management programs is getting participants to continue in the program and use the techniques that are taught once the course is over [2, 13, 19, 23, 32, 42, 43] . In the case of the adapted ASHP, the time and effort to undertake adaption may be seen as worthwhile to achieve the goals of better attendance and program retention. In other EBIs, this might not be the case.
To our knowledge, this study is the first to test an adapted version of an evidence-based arthritis self-management program against the unadapted original program. Participants in the adapted program attended significantly more classes and dropped out less than participants in the original program while experiencing the same significant improvements in physical and psychosocial outcomes associated with the ASHP. These findings validate the adapted version of the ASHP in its ability to improve attendance and program retention without compromising program effectiveness. Our findings also underscore the importance of comparing the outcomes of adapted EBIs with the unadapted original version in a controlled experiment to quantify any improvement that might justify adaptation and to establish that the adapted program does not compromise the efficacy of the EBI. Finally, the use of CBPR methods to adapt a program without compromising program effects provides support for the use of this model in future program adaptations.
